The two downstream stations on Painted Robe Creek were dominated by Rhizoclonium and brackish water species of Synedra. Although salinity levels were higher here than at the upstream sites, they were still within acceptable levels for prairie streams.
SUMMARY
In June 1999, composite periphyton samples were collected from natural substrates at 4 sites on Painted Robe Creek in southcentral Montana.
Samples were collected following MDEQ standard operating procedures, processed and analyzed using standard methods for periphyton, and evaluated following modified USEPA rapid bioassessment protocols for wadeable streams.
The benthic algal flora at the uppermost site at Lehfeldt The periphyton or phytobenthos community is a basic biological component of all aquatic ecosystems. Periphyton accounts for much of the primary production and biological diversity of Montana streams (Bahls et al . 1992 ).
Plafkin et al . (1989) and Stevenson and Bahls (1999) Biological integrity is defined as "the ability of an aquatic ecosystem to support and maintain a balanced, integrated, adaptive community of organisms having a species composition, diversity, and functional organization comparable to that of natural habitats within a region" (Karr and Dudley 1981 "^°"^^^°^^°^^' *^^-°™ "-" -at Using appropriate tools, microalgae were scraped, brushed, or sucked from natural substrates in proportion to the rank of those substrates at the study site. Macroalgae were picked by hand in proportion to their abundance at the site.
All collections of microalgae and macroalgae were pooled into a common container and preserved with Lugol ' s solution.
Samples were examined to estimate the relative abundance and rank by biovolume of diatoms and genera of soft (non-diatom) algae according to the method described in Bahls (1993) . Soft algae were identified using Prescott (1978) , Smith (1950) , and Whitford and Schumacher (1984) . These books also served as the main references on the ecology of the soft algae.
After the identification of soft algae, raw periphyton samples were cleaned of organic matter using sulfuric acid, and permanent diatom slides were prepared in a high refractive index mounting medium following Standard Methods for the Examination of Water and Wastewater (APHA 1998) . For each slide, between 400 and 414 diatom cells (800 to 828 valves) were counted at random and identified to species.
The following were used as the main taxonomic and autecological references for the diatoms : Krammer and Lange-Bertalot 1986 , 1988 , 1991a , 1991b Patrick and Reimer 1966, 1975. Lowe (1974) was also used extensively as an ecological reference for the diatoms.
The diatom proportional counts were used to generate an array of diatom association metrics (Table 2) . A metric is a characteristic of the biota that changes in some predictable way with increased human influence (Barbour et al . 1999) One additional metric was calculated for this study (Table 3) . These criteria are based on metric values measured in least-impaired reference streams (Bahls et al . 1992) and on metric values measured in streams that are known to be impaired by various sources and causes of pollution (Bahls 1993 Sample observations and analyses of soft (non-diatom) algae were recorded in a lab notebook along with station and sample information provided by MDEQ . A portion of the raw sample was used to make duplicate diatom slides.
On completion of the project, station information, sample information, and diatom proportional count data will be entered into the Montana Diatom Database. One set of diatom slides will be deposited in the University of Montana Herbarium in Missoula. The other set of slides will be retained by Hannaea in Helena.
RESULTS AND DISCUSSION
Results are presented in Tables 4 and 5 , located near the end of this report following the Literature Cited section. Spreadsheets containing completed diatom proportional counts, with species pollution tolerance classes (PTC) and calculated percent abundances, are attached as Appendix A.
SAMPLE NOTES
Painted Robe Creek at Lehfeldt . This sample was very silty.
The Vaucheria was covered with diatom epiphytes. About half the diatom cells were empty.
Painted Robe Creek at L. Paulson Road (PR2-1) . The sample from this site contained very little silt. The Cladophora here was densely covered with the diatom Rhoicosphenia curvata. About 10% of the diatom cells were empty.
Painted Robe Creek at Buffalo Highway (PR2-3) . The sample was very silty.
About 20% of the diatom cells were empty.
Painted Robe Creek near mouth . The sample was relatively free of silt.
The bulk of this sample was an unidentified macrophyte . About 10% of the diatom cells were empty
NON-DIATOM ALGAE
The uppermost site at Lehfeldt was dominated by the filamentous chrysophyte Vaucheria (Table 4) .
Vaucheria is a cool season taxon that grows on moist soil or on rocks in flowing water.
The presence of this alga indicates a persistent source of water at this site.
The site at Paulson (PR2-1) was dominated by the filamentous green alga Cladophora , with a lesser amount of the filamentous red alga Audouinella (Table 4 Rhizoclonium replaced Cladophora as the dominant alga at the Buffalo Highway (PR2-3) . These are closely related genera that differ primarily in the degree of branching. Rhizoclonium tends to be found in slower, warmer, saltier and siltier waters than Cladophora .
The appearance of Oedogonium and Anabaena at this site also indicate warmer water than upstream.
Painted Robe Creek near the mouth supported an algal flora that was similar to the one at the Buffalo Highway.
DIATOMS
The diatom association at Lehfeldt was dominated by Navicula gregaria (Table 5) .
This widely distributed diatom is motile, which allows it to live in waters that are subject to siltation.
It prefers cool and somewhat brackish waters ranging from 500 to 10,000 mg/L salinity (Lowe 1974 
